Background: Tympanostomy with or without adenoidectomy is effective in preventing recurrences of acute otitis media (RAOM), but little is known about the effect of these operations on the quality of life (QOL). We evaluated the efficacy of insertion of tympanostomy tubes with and without adenoidectomy for improving QOL in young children in a controlled, randomized trial. Methods: QOL was evaluated in the 159 children aged 10 months to 2 years participating in our larger study in which children with RAOM were randomly assigned to receive tympanostomy tubes, tympanostomy tubes with adenoidectomy or neither. The caregiver of the child completed otitis media-specific QOL questionnaires (Otitis Media-6) at entry and after 4 months and 12 months of follow up. Results: Scores on the global ear-related QOL and the subsets of caregiver concern, emotional distress and physical suffering in the questionnaires improved with time during the follow up, but the groups did not differ from each other. Conclusions: QOL in children with RAOM improves with time when the subjects are closely followed. Tympanostomy with adenoidectomy does not provide any additional QOL benefit for children with RAOM, even though these operations are effective in preventing further otitis media episodes.
A bout 20-30% of children suffer from recurrent acute otitis media (RAOM), that is, 3 or more episodes in 6 months or 4 or more episodes in 12 months. [1] [2] [3] Another considerable problem arising from acute otitis media (AOM) in general is fluctuating conductive hearing loss, with a nadir of 20-30 dB 4 ,5 even 1 month after AOM, 6 which has been suspected to lead to long-term impairment of speech and cognitive abilities. [7] [8] [9] The quality of life (QOL) of children with RAOM and their caregivers is poorer than that of healthy children of a similar age, and RAOM causes concern to caregivers. [10] [11] [12] There is little evidence available regarding the impact of operations on QOL in children with otitis media, although several randomized trials have shown the benefits of tympanostomy tubes for children with RAOM. [13] [14] [15] [16] There are some studies indicating an improvement in QOL after the insertion of tympanostomy tubes with or without adenoidectomy, but these studies were not randomized and the impact of growing up was not considered because of the lack of a control group. [17] [18] [19] There is 1 randomized controlled trial on QOL after the placement of tympanostomy tubes, which shows an improvement in QOL with time but without any difference relative to the control group, but the series consisted of children with persistent otitis media with effusion and used generic QOL measurement. 20 QOL is 1 of the criteria the physician should consider when deciding on treatment for children with RAOM. To evaluate the QOL of children with RAOM after tympanostomy (with or without adenoidectomy), we conducted a randomized controlled study using an otitis media-specific questionnaire in the age group of children with the highest incidence of AOM. To control the effect of growing up on QOL, we also had a no-surgery group.
PATIENTS AND METHODS

Patients
The 123 children were consecutive participants in our larger study, in which 300 children suffering from RAOM were randomized into 3 groups: (1) tympanostomy tubes, (2) tympanostomy tubes with adenoidectomy or (3) neither (= no-surgery group; Fig. 1 ). 16 These children aged between 10 months and 2 years of age had had at least 3 AOM episodes during the past 6 months and had been referred to the Department of Otorhinolaryngology at Oulu University Hospital on account of RAOM. The groups appeared to be comparable in terms of background and demographic data on enrolment ( Table 1 ). The Ethical Committee of the Northern Ostrobothnia Hospital District found the protocol acceptable.
QOL Questionnaire
The disease-specific QOL questionnaire, Otitis Media-6 (OM-6), is recognized as a valid, reliable and responsive disease-specific measure of QOL for children with otitis media, 12 and it has also been regarded as the best available instrument for assessing functional health status in children with otitis media in a research setting. 21 Its scores correlate well with global QOL measures and are free from many potential biases. 22 Because there was no Finnish version of OM-6, we validated the questionnaire in Finnish by forward translation, reconciliation and back translation. OM-6 is divided into 6 subsets representing the situation during the last year ( Fig. 2): (1) physical (ear ache, ear discomfort/ear tugging, ruptured ear drum/ear drainage, high fever and poor balance), (2) emotional (irritable, frustrated, sad, restless and poor appetite), (3) hearing (difficulty in hearing, turns the television/music up excessively loud and frequently fails to respond to verbal commands), (4) speech (delayed speech, poor pronunciation, speech is difficult to understand and child is unable to repeat words clearly), (5) activity (difficulties in playing, sleeping, doing things with the family and attending day care) and (6) concern expressed by caregivers over the past 4 weeks. 12 The global measure of ear-related QOL was assessed by means of a 10-point visual analog scale. 12 Each separate question was scaled from 1 (no problem/not present) to 7 (severe problems). 12 The visual analog scale ran from 0 (worst possible QOL) to 10 (best possible QOL). 
Follow Up
The principal caregiver of each child received an otitis media-specific QOL questionnaire at the time of surgery or at the beginning of the study if the child was assigned to the no-surgery group. The same questionnaire was repeated at the 4 and 12-month follow-up appointments. If the child did not come for the scheduled follow-up examination, the questionnaire with a stamped return envelope was sent to the home address.
The tympanostomy and adenoidectomy operations were performed under general anesthesia as day care surgery at Oulu University Hospital by 1 of the otolaryngologists attached to this project. Follow-up visits were scheduled at least every 4 months for the assessment of clinical ear status and collection of symptom diaries. Whenever the child had acute respiratory symptoms or the parents suspected AOM in the child, they were advised to visit 1 of the team's otolaryngologists.
Outcome Measures
Comparison of QOL scores at entry and 4 and 12 months after randomization, overall and according to the randomization categories.
Data Analysis
The scores for each question separately and in combinations of symptom subsets were analyzed using IBM SPSS statistics 20.0. The differences in QOL scores between the no-surgery and intervention groups at each time point were tested using an analysis of variance. Repeated measures analysis of variance was used to evaluate how the QOL scores changed over time and to test differences in QOL scores among the randomization groups and the times of measurement. Spearman's rank correlation was used to evaluate the statistical dependence of QOL on the incidence of AOM. The results were analyzed according to the original randomization groups.
RESULTS
A remarkable improvement in ear-related QOL between entry and the 12-month follow up was seen on the 10-point visual analog scale in all 3 randomized groups, with no difference among them ( Fig. 2A) . In the OM-6 questionnaire, statistically significant improvements during the 12-month follow up were detected in the subsets of caregiver concern, emotional distress and physical suffering (Fig. 2B) , caregiver concern being the subset with the greatest improvement. Tympanostomy (with or without adenoidectomy) did not have any effect on the QOL during the 12-month follow up compared with the no-surgery group in any of the 6 subsets. The number of AOM episodes did not show any correlation with QOL in any of the OM-6 subsets at entry to the study (Fig. 3) , but AOM episodes decreased most in the 2 surgery groups during the follow up. Twelve children in no-surgery group (34%) had a failure of treatment (ie, 2 AOM episodes in 2 months or 3 in 6 months, as assessed by a doctor attached to the project), while 9 failures were detected in the tympanostomy group (21%) and 8 in the tympanostomy with adenoidectomy group (17%). Ten of the children in the no-surgery group who experienced a failure of treatment underwent tympanostomy with (7) or without adenoidectomy (3). One child in each surgery group (2%) did not have any operation because of the parents' refusal. Eight children (7%) experienced re-operation during the 1-year follow up, mostly because of new episodes of AOM after tube extrusion. No serious surgical complications were recorded.
DISCUSSION
Our study provides systematic evidence regarding the impact of tympanostomy tubes with and without adenoidectomy on the QOL of a child with RAOM. Because we concentrated in our analyses on comparing QOL scores among the 2 operation groups and the no-surgery group, the protocol takes the impact of the child growing up into account and furthermore, as the trial was randomized and controlled, the translated QOL questionnaire may be regarded as a valid instrument.
We found among these children that the insertion of tympanostomy tubes significantly reduced the risk of RAOM relative to those who had no surgical intervention. 16 Even though these surgical procedures were effective in preventing RAOM, they did not prove to have any effect on QOL in these children. There was a significant improvement in the global ear-related QOL questionnaire results, but without any differences between the surgical and no-surgery groups. A similar improvement during the 1-year follow up was also detected in the caregiver concern, emotional distress and physical suffering subsets of the OM-6 questionnaire, but without any differences among the 3 groups. Where previous studies performed without a control group have shown tympanostomy tubes to induce significant improvements in QOL for most children within 1-6 months of placement, [17] [18] [19] QOL in the present study had already improved after the first 4 months and continued to do so up to 12 months in the surgery groups. On the other hand, the similar improvement seen in the no-surgery group indicates that the growth of the child would have caused an improvement in QOL in any case.
The QOL of children with RAOM has been reported to be similar to that of children with asthma and even poorer than that of children with mild-to-moderately severe chronic illness. 23 The negative functional impact of AOM on the child has been shown to be substantial, and similar regardless of the way in which QOL is measured, because many caregivers are worried about their child's physical suffering, difficulty with hearing or speech, behavioral problems and emotional distress. 11 It has been found that the OM-6 subsets of caregiver concerns, physical suffering, emotional A B FIGURE 2. 123 children with RAOM randomized to undergo tympanostomy, tympanostomy with adenoidectomy or neither at entry into the study and after 4 and 12 months of follow up. A) Global ear-related QOL on a visual analog scale running from 0 (worst possible) to 10 (best possible). B) Outcome measures of QOL scale running from 1 (no problem/not present) to 7 (severe problems). A, B) Significant differences were found among entry and 1 year in repeated measures analysis of variance, P = 0.000, in all 3 groups.
© 2014 Lippincott Williams & Wilkins
distress and activity limitations gain the highest scores, indicating poorer QOL in children with RAOM 17 and similar results emerged here. It has also been shown that the OM-6 questionnaire achieves internal consistency for items such as physical suffering and emotional distress with activity limitations or caregiver concerns, 17 and again, similar tendencies were noted here.
Moderate correlations have been reported earlier between the frequency of otitis media and the physical suffering of children or caregiver concerns. 10 Children with 4 or more episodes of AOM within a year had a poorer QOL than children with 2 or 3 episodes, 23 whereas, although the children in the no-surgery group had more AOM episodes during the 12-month follow up than those in the surgery groups, 16 this did not result in any difference in QOL between the groups in our study. In addition, we found no association between the number of AOM episodes at entry into the study and QOL, so that the improvement in QOL was not brought about by the operations or by the decrease in AOM episodes. The QOL seemed to improve over time, as the children grew up.
In the present setting, children were treated by otolaryngologists in regularly scheduled appointments and their parents were allowed to contact the otolaryngologists at any time during the follow up if they had any upper respiratory symptoms or suspicion of AOM in their children. The frequent follow ups were particularly reassuring for the parents despite continuing infections and may possibly have led to a positive impact on the QOL of the children. It has also been found that caregiver ratings of children's QOL are influenced by their perceptions of their own personal situation. 24 Thus when deciding whether to offer surgery or not for children suffering from RAOM, close follow up and support should be also considered as being an alternative to surgical intervention.
CONCLUSIONS
Even though the insertion of tympanostomy tubes reduces the number of AOM episodes, the QOL of children with RAOM may improve with time in a similar manner simply by virtue of close follow up, without surgery. Thus, the indications for surgery in cases of RAOM should be carefully considered and watchful observation could be regarded as 1 option if the QOL of the child is the main concern.
